Flood forecasting at Kinabatangan River, Sabah by utilizing artificial neural network (ann) by Wan Nurul Hafizah, Abd Razak
14 
 
 
 
 
 
 
CHAPTER 3 
 
METHODOLOGY 
 
3.1 STUDY AREA AND DATA COLLECTION 
 The Kinabatangan River is the largest and longest in Sabah, Malaysia. 
Kinabatangan River is a large proportion water supplier to Sandakan, Sabah’s second 
largest urban center to people living in village within Kinabatangan River such as Balat, 
Barek Manis, Bukit Garam and Tangkulap. The total of population is about 86,783 
people live in Kinabatangan Town. Kinabatangan River with 560 km is the major river 
which is located at 117’ 35’ 50 longitude and 5’ 18’ 35 latitude with the catchment area 
16,800 km
2
 is a part of the Kinabatangan basin, Sabah. The elevation of study area is 23 
meters and its covers almost 23 percent of the total land area of Sabah. Mean annual 
rainfall in the basin about 2,300 mm to 3,000 mm per year. Figure 3.1 shown the 
location of Kinabatangan River and its river cross section station. 
 The purpose of choosing Kinabatangan River as the study area is because 
flooding occurred since year 1963, 1967, 1986 and 1996 along the rivers which causing 
serious damaged to livelihoods and property. It is also the largest remaining floodplain. 
Flood Forecasting is carried out to minimize the flood event. Therefore, water level data 
is used for flood forecasting which is selected from Belat station and water level data 
were obtained from Department of Drainage and Irrigation (DID) Sabah from year 2004 
until 2014.  As we can see in the Figure 3.2, the water level at Belat Station is near to 
Alert Level where the authorities from DID is start to monitor flood situation. 
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Figure 3.1: Kinabatangan River, Sabah (DID) 
 
 
Figure 3.2: Water Level Elevation status at Kinabatangan River section 
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3.2  ARTIFICIAL NEURAL NETWORK (ANN) 
 In recent years there has been a confluence of ideas and methodologies from 
several different disciplinary areas to give rise to an extremely interesting research 
called Artificial Neural Network (ANNs). Artificial Neural Network is an extremely 
simplified model of the brain. The process of this network is related to brain function of 
biological inspiration where it consists of a large number of highly connected elements 
called neuron. In biological, neurons have three major components which are dendrites, 
the cell body and the axon. The dendrites are network of nerve fibers that carry 
electrical signals into the cell body. The axon is a single long fiber that carry the signal 
out from the body cell to the others neurons while the cell body is the important cell 
where is to sums and thresholds incoming signals in and out. The connection between 
an axon and dendrites is called as synapses. Figure is a simplified schematic diagram of 
biological neuron. 
 
 
Figure 3.3: Neuron Scheme 
